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Optimization of photocatalytic degradation of aspirin from aqueous solutions using the
UYIZnO process with Response Surface Methodology @SM): the effect of anions and
kinetics of the reaction
Abstract
Introduction
Aspirin (acetylsalicylic acid: ASA) belongs to a group of non-steroidal anti-inflammatory
drugs (NSAIDs) that is used as a treatment for the treatrnent of inflammation and
cardiovascular disease. Almost the majority of it is disposed as non-metabolized and
eventually it enters into water resources through the drainage of sewage and waste water,
causing many problems, therefore it seems necessary to remove it from aqueous
environments.
Method
This is an experimental research that was carried out in 2018 at Kerman University of
Medical Sciences Environmental Health Engineering Research Center. First, a discontinuous
reactor was made out of Plexiglas.
The influence of parameters such as the initial concentration of ASA (10-100 mgll-),
solution pH (3-11), contact time (10-l20min), andZnO catalyst dose (100-600 mg/L), As the
main parameters, on the effectiveness of aspirin removal from the aqueous solutions was
investigated. The effect of anions (chloride and phosphate) and the reaction kinetics were
evaluated. In order to optimize the effective parameters, central composite design (CCD), one
of RSM's statistical methods, was used.
{
Results
ANOVA analysis results show high RP coefficients and predicted R2. Based on these
coefficients, the quadratic model was selected for the aspirin removal efficiency by the
tJYlZnO process. The highest removal efficiency of ASA was obtained at pH : 5.05, the
contact time of 90.05, the catalytic dose of 375.16m{ L, and the concentration of 33.84mg /L.
At optimal concentrations of ASA, the process efficiency rvas 83.11o/o and 63.56oh for
synthetic wastewater and real wastewater respectively. The most important parameters
affecting system performance are: pH> Time> Zno concentration> the initial concentration of
ASA. The ASA removal efficiency by the lJYlZnO process has an indirect relation with ASA
initial concentration and the pH, and direct relation with the contact time and catalyst dose.
Adding 20 mglL of chloride ion to a synthetic solution under optimal conditions increased the
ASA degradation efficiency in the presence of UV/ZnO from 83.11o/o to 94.7oh, and the
addition of the same amount of phosphate reduced the removal efficiency of 83.1lYo to
56Yo.Due to the high correlation coefficient (R2), the first-order kinetic model was selected for
the ASA removal process.
Conclusion
The IlYlZnO photocataly,tic method has a high potential for ASA removal from aqueous
solutions, and the CCD method is an appropriate method for optimizing the parameters in
photocatalytic degradation of ASA and can be used as an appropriate option with high
efficiency, low cost and easy operation for use on operational scale.
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